Wautersia numazuensis
showed the strains to be deeply intermingled among the species of the genus Cupriavidus. The comparison showed that strain TE26
T was closely related to the type strains of Cupriavidus pinatubonensis (99.1 % 16S rRNA gene sequence similarity), C. basilensis (98.7 %), C. necator (98.7 %) and C. gilardii (98.0 %). However, DNA-DNA hybridization experiments (less than 20 % relatedness) demonstrated that strain TE26 T is different from these Cupriavidus species. A comparative phenotypic and chemotaxonomic analysis (based on fatty acid profiles) in combination with the 16S rRNA gene sequence phylogenetic analysis and the DNA-DNA hybridization results supported the incorporation of Wautersia numazuensis into the genus Cupriavidus as Cupriavidus numazuensis comb. nov.; the type strain is TE26 T (5LMG 26411 T 5DSM 15562 T 5CIP 108892 T ).
The genus Cupriavidus was created to accommodate Cupriavidus necator, a non-obligate bacterial predator found in soil (Makkar & Casida, 1987) . Later, Vandamme & Coenye (2004) found a partial 16S rRNA gene sequence in the NCBI database named C. necator which was similar to those of Wautersia eutropha isolates. At that point, Wautersia had recently been created to accommodate a phylogenetic lineage of Ralstonia species, Ralstonia eutropha and related species (Vaneechoutte et al., 2004) . Based on their taxonomic analysis, Vandamme & Coenye (2004) moved all Wautersia species to the genus Cupriavidus, since this was the oldest legitimate name. At the time of writing, the genus Cupriavidus comprised C. necator (the type species), C. basilensis, C. campinensis, C. gilardii, C. metallidurans, C. oxalaticus, C. pauculus, C. respiraculi, C. taiwanensis (Vandamme & Coenye, 2004) , C. laharis, C. pinatubonensis (Sato et al., 2006) and C. pampae (Cuadrado et al., 2010) . These species are widely distributed in the environment, thriving in soil, water and legume nodules, but some species are also found in human medical samples (Coenye et al., , 2003 Chen et al., 2001 Chen et al., , 2003 Goris et al., 2001; Sato et al., 2006; Cuadrado et al., 2010) .
Shortly after the genus Cupriavidus was created, 'Wautersia numadzuensis' was described as a bacterium able to degrade trichloroethylene (Kageyama et al., 2005a) ; the name was corrected on validation to Wautersia numazuensis (Kageyama et al., 2005b) . W. numazuensis is currently the only species in the genus Wautersia that has not been reclassified in the genus Cupriavidus.
During the description of C. pampae (Cuadrado et al., 2010) and the analysis of several Cupriavidus strains (P. Estrada-de los Santos and others, unpublished), it was observed that W. numazuensis was deeply intermingled among Cupriavidus species when 16S rRNA gene sequences were compared. Given this antecedent, the taxonomic position of W. numazuensis was analysed in this work. The results show that this species actually belongs to the genus Cupriavidus, and it is proposed that this species be reclassified as Cupriavidus numazuensis comb. nov.
The 16S rRNA gene sequences of W. numazuensis strains TE26 T (GenBank accession no. AB104447) and K6 (AB104530) were compared to sequences from all Cupriavidus and Ralstonia species by maximum-likelihood ( Fig. 1 ) and neighbour-joining (Fig. S1 , available in IJSEM Online) analysis. Multiple alignments were performed with Muscle 3.57 (Edgar, 2004) . Maximum-likelihood analysis was performed with the maximum-likelihood algorithm using the PhyML program (Guindon et al., 2009 ). Amongsite rate variation was modelled by a gamma distribution with four rate categories (Yang, 1996) , with each category being represented by its mean. Tree searches were initiated from a BioNJ seed tree, retaining the best tree among those found with nearest neighbour interchange. The robustness of the maximum-likelihood topology was evaluated using a Shimodaira-Hasegawa-like test (Anisimova & Gascuel, 2006) . The neighbour-joining tree was reconstructed based on Tamura-Nei distances with the program MEGA version 5 (Tamura et al., 2011) . The analysis confirmed the allocation of strain TE26
T and K6 to the genus Cupriavidus, showing similar results in both phylogenetic analyses.
According to the EzTaxon server (Kim et al., 2012) , the sequences of strains TE26
T and K6 were 99.8 % similar, and the closest Cupriavidus type strains were those of C. pinatubonensis (99.1 and 99.1 % similarity to strains TE26 T and K6, respectively), C. necator (98.7, 98.6 %), C. basilensis (98.7, 98.8 %) and C. gilardii (98.1, 97.7 %), although there was high similarity to the type strains of other Cupriavidus species, which seems to be a general feature in the genus (Estrada-de los Santos et al., 2011) . Given the high similarity between strains TE26
T and K6 and the closest Cupriavidus species, total DNA of these strains was extracted from liquid cultures grown in LB broth and DNA-DNA hybridization (DDH) experiments, carried out in duplicate, were performed according to Estrada-de los Santos et al. (2001) . Since strain K6 was not available, the DDH analysis was carried out only with strain TE26
T . DDH between strain TE26
T and the closest Cupriavidus type strains was lower than 20 %, 15.1 % with C. pinatubonensis LMG 23994 T , 7.3 % with C. necator LMG 8453 T , 7.2 % with C. basilensis LMG 18900 T and 6.9 % with C. gilardii LMG 5886 T , indicating a relationship at the species level (Vandamme et al., 1996; Stackebrandt et al., 2002) . DDH between strain TE26 T and C. basilensis LMG 18900
T was lower than that given in the description of W. numazuensis (44 and 15 % in reciprocal experiments; Kageyama et al., 2005a) . This is probably due to the different hybridization methods used in these studies. Kageyama et al. (2005a) showed the high, species-level relationship between strains TE26
T and K6 (94 and 88 % DDH in reciprocal experiments). The contrasting values of low DDH and high 16S rRNA gene sequence similarity between strain TE26
T and type strains of Cupriavidus species was also observed with the species C. pampae (Cuadrado et al., 2010) . Likewise, the Burkholderia cepacia complex is a group of species that share high 16S rRNA gene sequence similarity (more than 97.5 %) but low DDH (30-60 %) Vandamme et al., 1997) . Notably, the 16S rRNA gene sequence seems to have limited taxonomic resolution for some Cupriavidus and Burkholderia species. To overcome this situation in the B. cepacia complex, analysis of the recA gene sequence has been helpful for species identification (Mahenthiralingam et al., 2000) . This could also be the case for Cupriavidus species. Recently, partial sequences of gyrB and rpoB genes have been used for phylogenetic analysis of some Cupriavidus species (Tayeb et al., 2008; da Silva et al., 2012) . It would be interesting in future to analyse all Cupriavidus species with these genes, or others, to determine whether they can be useful for clarification of the taxonomy of this genus.
The biochemical properties of strain TE26
T were determined by growing the strain in LB broth at 29 u C for 16 h and tested using the API 20NE and API 50CH systems following the recommendations of the manufacturer (bioMérieux). The phenotypic features were compared with those of Cupriavidus species. The common features between strain TE26
T and Cupriavidus species were oxidase activity and the assimilation of malic acid and potassium gluconate. The Cupriavidus species also shared with strain TE26
T the inability to produce indole, the presence of bgalactosidase activity and the assimilation of D-mannose, D-mannitol and maltose. Distinctive characteristics between strain TE26
T and a set of Cupriavidus species, including the closest relatives, are shown in Table 1 . According to Kageyama et al. (2005a) , strains TE26
T and K6 were identical in their ability to use different carbon sources. The features of strain TE26
T described by Kageyama et al. (2005a) Fig. 1 . Phylogenetic tree based on 16S rRNA gene sequences of strains of Cupriavidus and Ralstonia species. Phylogenetic analysis was performed with the maximum-likelihood algorithm using the PhyML program (Guindon et al., 2009) . Other details of tree reconstruction are given in the text. Bar, 0.05 expected substitutions per site under the GTR+G model. A neighbour-joining tree is available as Fig. S1 .
reported previously (Chen et al., 2001; Cuadrado et al., 2010; Coenye et al., 2003; Sato et al., 2006) . The phenotypic analysis performed in these publications included the API 20NE system, which is a highly standardized method. Therefore, the phenotypic differences found might be a consequence of experimental handling in each laboratory. An interesting issue was the small number of phenotypic features that differed between strain TE26 T and the closest Cupriavidus species, even though the DDH values were rather low. However, this result, although unusual, has also been observed within the B. cepacia complex. Analysis of this complex, even with an extended panel of biochemical tests, cannot reliably distinguish among its members (Vandamme & Dawyndt, 2011) . Cellular fatty acid profiles from strains of all Cupriavidus species and strains TE26 T and K6 were gathered from the literature and compared (Table S1 ). The high content of C 16 : 0 and summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) is a characteristic of the genus. Differences from the remaining species of Cupriavidus are shown in Table S1 .
According to the results given in this study, the transfer of Wautersia numazuensis to the genus Cupriavidus as Cupriavidus numazuensis comb. nov. is proposed.
Description of Cupriavidus numazuensis comb. nov.
Cupriavidus numazuensis (nu.ma.zu.en9sis. N.L. masc. adj. numazuensis of or pertaining to Numazu, in Shizuoka Prefecture, Japan, where the type strain was isolated).
Basonym: Wautersia numazuensis corrig. Kageyama et al. 2005 .
The description is identical to that given for 'Wautersia numadzuensis' by Kageyama et al. (2005a) Nitrate reduction +* + 2D 2 2 +D 2 2 2 + Activity of:
Arginine dihydrolase + + +D 2 2 + + 2 + 2 Urease + + +D 2 2 VD + + 2 2 Catalase +* + + + + + 2 + + + Assimilation of: D-Glucose 2 2 2 2 2 2 2 2 2 2 L-Arabinose 2* 2 2 2 2 2 W 2 2 2 N-Acetylglucosamine 2* 2 + 2 2 2 2 2 2 2 Capric acid + + + + 2 + + + + 2 Adipic acid + + + + 2 2 + + + + Trisodium citrate + 2 + + 2 + + + 2 2 Phenylacetic acid +* 2 + + 2 + + + 2 2 D-Fructose 2 + 2 + 2 2 + 2 2 2 Sorbitol 2 + 2 2 2 2 2 2 2 2 Methyl a-Dglucopyranoside 2 + 2 2 + 2 2 2 2 2 Aesculin 2 2 2 2 + 2 2 2 2 2 Inulin + + 2 2 2 2 2 2 2 2 Turanose + + 2 2 2 2 2 + 2 2 D-Lyxose 2 + 2 2 2 2 2 + 2 2 L-Fucose + + 2 2 + 2 2 + 2 2 D-Arabitol + + 2 2 2 2 2 + 2 2 5-Ketogluconate + 2 2 2 2 2 2 2 2 2 *Identical result reported by Kageyama et al. (2005a) ; strain K6 also gave an identical result. 
